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FIG. 1 prior art 
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FIG. 2 prior art 
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WP - sum of gate widths of operating p-channel transistors 
CP = sum of gate capacities of operating p-channel transistors 
CL1 = sum of interconnection capacities between drains of 
operating p-channel transistors and first power 
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WN = sum of gate widths of operating n-channel transistors 
CN = sum of gate capacities of operating n-channel transistors 
CL2 = sum of interconnection capacities between drains of 
operating n-channel transistors and second power 



i zkf 

Gate width of p-channel transistor = WP 
Gate width of n-channel transistor = WN 
First load capacity = (CP + CL1) 
Second load capacity = (CN + CL2) 
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WP = sum of gate widths of operating p-channel transistors 
CP = sum of gate capacities of operating p-channel transistors 
CL1 » sum of interconnection capacities between drains of 
operating p-channel transistors and first power 
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WN - sum of gate widths of operating n-channel transistors 
-GN-^-sum of-gate capacities of^operating-n-channeLtransistors~ 



CL2 = sum of interconnection capacities between drains of 
operating n-channel transistors and second power 
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Gate width of p-channel transistor = WP/2 
Gate width of n-channel transistor = WN/2 
First and third load capacity = (CP + CLl)/2 
Second and fourth load capacity = (CN + CL2)/2 
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FIG. 10 
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WPave = average in gate widths of operating p-channel transistors 
CPave - average in gate capacities of operating p-channel 
transistors 

CLlave = average in interconnection capacities between drains of 
operating p-channel transistors and first power 
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WNave = average in gate widths of operating n-channel transistors 
CNave = average in gate capacities of operating n-channel transistors 
CL2ave - average in interconnection capacities between drains of 
operating n-channel transistors and second power 



I Zk!! 

Gate width of p-channel transistor - (NgateOP)WPave 
Gate width of n-channel transistor = (NgateOP)WNave 
First load capacity = (NgateOP) (CPave + CLlave) 
Second load capacity = (NgateOP) (CNave + CL2ave) 
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WPave = average in gate widths of operating p-channel transistors 
CPave = average in gate capacities of operating p-channel 
transistors 

CLlave = average in interconnection capacities between drains of 
operating p-channel transistors and first power 
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" WNave = average in gate wiflffisof operating n-draim^ltransistors — 
CNave - average in gate capacities of operating n-channel transistors 
CL2ave = average in interconnection capacities between drains of 
operating n-channel transistors and second power 
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Gate width of p-channel transistor « (NgateOP)WPave/2 . 
Gate width of n-channel transistor = (NgateOP)Wnave/2 
First and third load capacity = (NgateOP) (CPave + CLlave)/2 
Second and fourth load capacity = (NgateOP) (CNave + 
CL2ave)/2 
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FIG. 12 
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WPave = average in gate widths of all p-channel transistors 
CPave = average in gate capacities of all p-channel transistors 
CLlave - average in interconnection capacities between drains of 
all p-channel transistors and first power 
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WNave = average in gate widths of all n-channel transistors 
CNave = average in gate capacities of all n-channel transistors 
CL2ave = average in interconnection capacities between drains of all 
n-channel transistors and second power 
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Gate width of p-channel transistor = (Ngate)(ROPave) WPave 
Gate width of n-channel transistor = (Ngate)(ROPave)WNave 
First load capacity = (Ngate)(ROPave) (CPave + CLlave) 
Second load capacity = (Ngate)(ROPave) (CNave + CL2ave) 



c 



I 



End 



13/27 



FIG. 13 



c 



Start 



3 



Data base 
LSI 

information 



Count the number (Ngate) of all gate 
circuits included in semiconductor 
integrated circuit 



/u S34 



Average operational rate : ROPave 
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WPave = average in gate widths of all p-channel transistors 
CPave = average in gate capacities of all p-channel transistors 
CLlave - average in interconnection capacities between drains of 
all p-channel transistors and first power 
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WNave - average in gate widths of all n-channel transistors 
CNave - average in gate capacities of all n-channel transistors 
CL2ave = average in interconnection capacities between drains of all 
n-channel transistors and second power 
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Gate width of p-channel transistor - (Ngate)(ROPave)WPave/2 
Gate width of n-channel transistor = (Ngate)(ROPave)WNave/2 
1st and 3rd load capacity - (Ngate)(ROPave) (CPave + CLlave)/2 
2nd and 4th load capacity = (Ngate)(ROPave) (CNave + CL2ave)/2 
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maximum operational rate : ROPmax 
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WPave - average in gate widths of all p-channel transistors 
CPave - average in gate capacities of all p-channel transistors 
CLlave = average in interconnection capacities between drains of 
all p-channel transistors and first power 



WNave = average in gate widths of all n-channel transistors 
CNave = average in gate capacities of all n-channel transistors 
CL2ave = average in interconnection capacities between drains of all 
n-channel transistors and second power 
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Gate width of p-channcl transistor = (Ngate)(ROPmax)WPave 
Gate width of n-channel transistor - (Ngate)(ROPmax) WNave 
First load capacity - (Ngate)(ROPmax) (CPave + CLlave) 
Second load capacity = (Ngate)(ROPmax) (CNave + CL2ave) 
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maximum operational rate : ROPmax 



WPave = average in gate widths of all p-channel transistors 
CPave - average in gate capacities of all p-channel transistors 
CLlave = average in interconnection capacities between drains of 
all p-channel transistors and first power 
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WNave = average in gate widths of all n-channel transistors 
CNave = average in gate capacities of all n-channel transistors 
CL2ave = average in interconnection capacities between drains of all 
n-channel transistors and second power 
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Gate width of p-channel transistor = (Ngate)(ROPmax)WPave/2 
Gate width of n-channel transistor = (Ngate)(ROPmax)WNave/2 
1st and 3rd load capacity = (Ngate)(ROPmax) (CPave + CLlave)/2 
2nd and 4th load capacity = (Ngate)(ROPmax) (CNave + CL2ave)/2 
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FIG. 16 



c 



Start 



Data base 
LSI 

information 



Count the number (Ngate) of all gate 
circuits included in semiconductor 
integrated circuit 



/V s19 



Average current of all the circuits : lave 
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WPave average in gate widths of all p-channel transistors 
CPave - average in gate capacities of all p-channel transistors 
CLlave = average in interconnection capacities between drains of 
all p-channel transistors and first power 
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WNave = average in gate widths of all n-channel transistors 
CNave - average in gate capacities of all n-channel transistors 
CL2ave ~ average in interconnection capacities between drains of all 
n-channel transistors and second power 



Average current of all basic gate circuits : IPRIave 
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Power current ratio CI = IPRIave/Iave 




Gate width of p-channel transistor = (Ngate)(CI) WPave 
Gate width of n-channel transistor = (Ngate)(CI)WNave 
First load capacity = (Ngate)(CI) (CPave + CLlave) 
Second load capacity = (Ngate)(CI) (CNave + OL2ave) 
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FIG. 17 
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Average current of all the circuits : lave 



WPave = average in gate widths of all p-channel transistors 
CPave = average in gate capacities of all p-channel transistors 
CLlave = average in interconnection capacities between drains of 
all p-channel transistors and first power 
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WNave = average in gate widths of all n-channel transistors 
CNave = average in gate capacities of all n-channel transistors 
CL2ave = average in interconnection capacities between drains of all 
n-channel transistors and second power 



Average current of all basic gate circuits : IPRIave S 
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Power current ratio CI = IPRIave/Iave 
^ 




Gate width of p-channel transistor = (Ngate)(CI)WPave/2 
Gate width of n-channel transistor = (Ngate)(CI)WNave/2 
1st and 3rd load capacity = (Ngate)(CI) (CPave + CLlave)/2 
2nd and 4th load capacity = (Ngate)(CI) (CNave + CL2ave)/2 



End ^) 



18/27 



FIG. 18 
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RONFn = reciprocal of sum of reciprocals of ON-resistances of non- 
operating p-channel transistors 

CP = sum of gate capacities of non-operating p-channel transistors 

CL1 = sum of interconnection capacities between drains of non-operating p- 

channel transistors aad first power 
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RONNn = reciprocal of sum of reciprocals of ON-resistances of non- 
operating n-channel transistors 

CN - sum of gate capacities of non-operating n-channel transistors 

CL2 = sum of interconnection capacities between drains of non-operating 

n-channel transistors and second power 
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Series resistance of third equivalent internal capacity = 2RONPn 
Series resistance of second equivalent internal capacity - 2RONNn 
Second equivalent internal capacity = (CP + CLl)/2 
Third equivalent internal capacity - (CN + CL2)/2 
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RONPave a average of ON-resistances of non-operating p-channel transistors 
CPave = average; of gate capacities of non-operating p-channel transistors 
CLlave = average of interconnection capacities between drains of non- 
operating p-channel transistors and first power 
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RONNave average of ON-resistances of non-operating n-channel transistors 
CNave = average of gate capacities of non-operating n-chajinel transistors 
CL2ave = average of interconnection capacities between drains of non- 
operating n-channel transistors and second power 
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Scries resistance of 3rd equivalent internal capacity = 2RONPave/(NgateNOP) 
Series resistance of 2nd equivalent internal capacity = 2RONNave/(NgatcNOP) 
2nd equivalent internal capacity = (NgateNOP) (CPave + CLlave)/2 
3rd equivalent internal capacity = (NgateNOP) (CNave + CL2ave)/2 
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FIG. 20 
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Average operational rate ; ROPave 
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The number of non-operating gate circuits 
NgateNOP = Ngate (1 - ROPave) 
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RONPave - average of ON-resistances of all p-channel transistors 

CPave = average of gate capacities of all p-channel transistors 

CLlave = average of interconnection capacities between drains of all p- 

channel transistors and first power 
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RONNave = average of ON-resistances of all n-channel transistors 

CNave - average of gate capacities of all n-channel transistors 

CL2ave = average of interconnection capacities between drains of all n-channel 

transistors and second power 
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Series resistance of 3rd equivalent internal capacity = 2RONPave/(NgateNOP) 
Series resistance of 2nd equivalent internal capacity = 2RONNave/(NgateNOP) 
2nd equivalent internal capacity = (NgateNOP) (CPave + CLlave)/2 
3rd equivalent internal capacity = (NgateNOP) (CNave + CL2ave)/2 
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maximum operational rate : ROPmax 
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The number of non-operating gate circuits 
NgateNOP = Ngate (1 - ROPmax) 
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RONPave = average of ON-resistances of all p-channel transistors 

CPave = average of gate capacities of all p-channel transistors 

CLlave - average of interconnection capacities between drains of all p- 

channel transistors and first power 
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RONNave = average of ON-resistances of all n-channel transistors 

CNave = average of gate capacities of all n-chamjel transistors 

CL2ave = average of interconnection capacities between drains of all n-channel 

transistors and second power 
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Series resistance of 3rd equivalent internal capacity ~ 2RONPave/(NgateNOP) 
Series resistance of 2nd equivalent internal capacity = 2RONNave/(NgateNOP) 
2nd equivalent internal capacity - (NgateNOP) (CPave + CLlave)/2 
3rd equivalent internal capacity = (NgateNOP) (CNave + CL2ave)/2 
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FIG. 22 
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Average current of all the circuits : lave 



WPave = average in gate widths of all p-channel transistors 

RONPave ~ average of ON-resistances of all p-channel transistors 

CPave - average in gate capacities of all p-channel transistors 

CLlave = average in interconnection capacities between drains of all p- 

channel transistors and first power 
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WNavc - average in gate widths of all n~channel transistors 

RONNave ~ average of ON-resistances of all n-channel transistors 

CNave - average in gate capacities of all n-channel transistors 

CL2ave = average in interconnection capacities between drains Of all n-channel 

transistors and second power 



Average current of all basic gate circuits : IPRIave 
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The number of non-operating gate circuits 
NgateNOP = Ngate (1 - IPRIave/Iave) 




Series resistance of 3rd equivalent internal capacity ~ 2RONPave/(NgateNOP) 
Series resistance of 2nd equivalent internal capacity - 2RONNave/(NgateNOP) 
2nd equivalent internal capacity - (NgateNOP) (CPave + CLlave)/2 
3rd equivalent internal capacity = (NgateNOP) (CNave + CL2ave)/2 
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